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Display appts e.g. ultra-thin type display appts, field emission type 
display appts - has insulating layer arranged in between gate and cathode 
electrode with thickness less than 1 micrometer, while flat electron 
emission surface is provided on upper surface of cathode electrode 
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The appts comprises a sequential arrangement of a cathode electrode 
(13), an insulating layer (15) and a gate electrode (14). A micro hole 
(20) penetrates through the gate electrode and the insulated layer. 
When voltage is applied between the gate and the cathode electrode, 
predetermined amount of electrons are emitted through the micro hole 
from an electron emission surface (13A) of the cathode electrode. 

The thickness (tl) of the insulating layer is set to less than 1 
micrometers. Electron emission surface on upper surface of the cathode 
electrode is made as a flat surface. 

ADVANTAGE - Ensures increase in quantity of discharging electrons. 
Improves efficiency of emission electrons. Ensures prolonged life for 
discharging surface. Ensures emission of electrons with high 
efficiency. Provides thin shaped appts. 
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»#©# y- F«ffi7-r >io3 «sntw5. 
[ooo6] j:n^©*v-Hmffi7'r>io3 
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-T>103 £*ICYF0*X«jg£#Sfi£bT^3. Ifi&B 
©^3 ts ttiK) 1 

[0 0 0 7] MIC, ft*V-H«S7<>103 ©&$« 
SB 103a2Utey-F«&7-O104 toWS&m 104a 

[0008] tinr.-fcj&y-FM^-fJ'ios ©&y 

1105 fctt, *V-H«S5-f>103 *>&y-h«ffi7 a? 
■f >104 ^ffli;-5?Lgw 2 ©^»©R^©«/h?Ll20 # 

^tfe^an-s. ) io6 w&nmErFoww-i x\z& 
[ooo9] cnsw&T-f^n^yyioe hu m^ft 
jg&sn. *4*y-F««5-r >io3 ±fcfisnTt» 
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&y-F«ffi7-f>104 £©&£M®«122 fctt. 
©V^^D^y^l06 A«ift5nTB*I«A«fS3 
n. S*©H^S«*Uo©iii* (bf?-fe;W 

[0 0 11] ±E©«k5lc#l^$tifc*?ii[{aiS («# 
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BBfcBBtfrSOfcftBWfcBrfcCfclCtt*. BP 
5, 8jSfX>J7©;g£fcri . 7-?132 ©fi$Sr 2 

t-rst. 7 -7 Affile ru# fc»ir* k» u r 

ssx, Yemeni; a» t-r-sfcstf, 7-7©#» 
t>x, Y©2^[6jfcffte*a«^e-r, mmz&*mm& 50 
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[0 0 4 3] B^ttttiBK, Meo£ttlZj:$t3*. 0 

38 (a) ~ (g) fc^-r^fc<toTfP»-r-5JltdtT? 

[0 0 4 4] jfe-f, 3iB©3«140 £»Bfl:bT-€-©B 
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BltSS&BI£/X2-;z>7 , LTVX7 144BfT£ (PI 
0 (b) ) . -fttCBBSBMO &Xy?>7*l/r77>7 
144BToa**«n»«Cl/ (038 (c) ) . *HTJR 
BftKJ:?TaB£nica^Bm4l *BjftT« (K 
RB (d) ) . *lcttfc£*Rl41 ±fct6»Bl42 hf 

b (038 (e) ) . *V»T»flaiBBl4l'S*a-CXy 
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v-f^nf-^ 140a&BJ^T« (WB (f) ) . m& 
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[004 5] £©#&«. 7 n^y7^«, 7ti* 

[0 0 4 6] 039 (a) ~ (f) tt, «?ttfflB©J!l® 

[0 0 4 7] jfef. »iS»«150 ±\Z?>?)V(Dmi51 
-^©±f'S i O2 ©TX^156 SJBriEb (0 

39 (a) ) , *||1S1 .tl9f>^lTY 

x^i56 oT<D9>9)vm%$:i&nim\zirz> mm 

(b) ) .^(:>>^Bm«BtaM:i/T^>^ 

1151 ±fCTa 2 0» ©K153 ?£^^b (039 

(c) ) » *Vi-CTa 2 Oj ©BI153 ±»CS i Os ©» 
M154 . 7PA©K («lcy-ht^S)155A*B^ 

««-r* mm <d> •> .... *cTa s os ©K153 ©® 

ittff^«Xy9 i >^NtBUT7'r 151a£Jg 
TX^156Rt;-C-©±©S i O a 
irDABB»*U7h*7-r* (039 (e) ) . B 
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■T-5 (039 (f) ) . 
[0 0 4 8] ^©m^KWjgfc, 036©B ; fftffligi:R 
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9-c^<D^-^mm%. «as©038. 039©«^fttaiiii 

IC*3ltS t BB«>ftjiMHrLTV>«. 

[00503 a±BiWL/fc«TiSfflBtt> xtr>hi!© 
t>©T?»5*t>. dnt«S"i©¥0B©«^»ffliIli*tft 
«. 041 (a) ~ (f) tt¥BS©«^»WB©B8BS 
*-r«IBS^«0Ta&*. 

[0 0 5 1] ^©^-f^©«^KfflM«. ¥is»*Ban 
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»ffla*v-H) fe*i>T. atittaioi^ 1(lls 

[0 0 5 5] **Bt* V rc, «»g©W3tf 0.5«m 

[0 0 5 6] *)fc***fc*HT. IftR/Boj^^^ 
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[0 0 7 7] «^Sfflig25JC*^Ttt. *-©SSB£«»r [0 0 8 5] CCT.. H2K*fJ:3K:. *V-H«ffi 

ffiT^-T0 1 Xtf023£ mU<Dim®T'&Z>® 3 IC^-T 13±©l^?l20rtlC®tiiL;fcgB#©J:ffil3A)&t:7 7 y h 
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[0 0 8 0] ««il5fctty-H«5-f>14. 13Ajfc£ttfflSftS©-C» &fflft^fflfi#*£< 

*^*V- i H«ffi7'f>13»^-r^?Lgwi ©^»©R &V>$45£E(Tfgft#fc$n-5. -?-©±, v-fdrn^y 

^©»/jN?L20*t*y-F^-;l<.tLT^SnTV^. ^©]I^©<t5^1^(C-f^>^(fr-&Ct^<, 

[0 0 8 1] *y-HWi3ti. Ki«^©*'j^y>x S5*afS«ic:#«-r«<^>fc < tsx^-y^t>»«U 
tt^>^f>*>5&5. y-h«ffil4«. # DA, * 50 SB©BJA£jWSi:#3n£. 

>*)k t'j^r>. 5>>>f7>7->. wsi., 7^5- [0087] stc, «?*»arr£8S#£;fry- F«g 

r>A^T»J*TS, -ewjfStt 0.1-0.5 /xmtLTV* 13©«/jNft20ICtetfffl5#©±m3A£LTV>3©T, £ 

£. «SSl5tt, SIOj , Si» N< ©±M13Aiy-h«ffil4t©M*t+^|8nT*0. H 

X/Xy*, CVD^lriO, ffStj *tl um *J!| «f nS©WlC&Jgfr#tt^UTfi*&#4U.5;i 

£L<tt 0.1-0.5 /Ltm. Jl©«Tfi 0.3Mm) tLT Lfrfc. &&©«&#&&>£ ±51;:. ^»S« 

^Snfct>©T7J&5. «/jN?L20tt, gwi O.lum ll±JC^aSLT45Pt-5*^, 'J 7 btf7©!&gat&< , 

-S/zmTf. fcf^p&&/*m~&+/imtLT. y- U 7 h:*7l$fc£C5&JSK-0|!gjg't>ft<;fc:.5„ -©*g 

h^ffil4*s^ttXtJ/\^*AttlC^S«t5lCgB5iJSn g> WJPS£E&±#Sitfc«^fcmffi^»f$nsi:i: 

W*. «ft<, ffi«tt©AV^i£fft)-a:5t:t*t-C#r5. 
[0 0 8 2] fcfc, §3tI/^Jl'3{l(fflM2lt ■?•© 40 [0 0 8 8] 04«» «TF-iScfflJgtS^ffi/^^tfca; 

-±MT*-5T®ae»C*VvT±E*^S5*^L.T±E« :3Tffl*5rceftTfcSFED©g&fcll&&80T?<& 
^SEWiS©*ffi85i:^l/Tia:lt6nTV>-5. £©±$ «^»taiS25iS^H;WV3 t«. >»©tfy- 

ss©T®a5Ktt, s#M*t&*ii;*n, #y-hmffi7 (fttt©x^-D0 >mmw7U9 

-f >14i*>«r^ff^*«©S3tfflR> G. B*t**8?l! h->-;U7^J;t3Ti*itSn^. -tUT* «iP»tajii25 

«ffiiR, ig, iBtcagj§M£snTv>*. tis^ffiA*;p3 t©w©^w (01 ©30) m&g 

[0 0 8 3] ilBmiFttaiElCfeViTfi. ±E^|fil^a 8*^^SnT10- 6 -10-'Torr (10" 4 -10" ' Pa) ©» 

tcio»f5£©*y-H«ffi9-i'>i3Ri;y-hSfi7'f saicft2>. *y-H«ffi7'f>i3ty-h«ffii4t 

>14£S3?U iinS©rflfc0f«©SffiSBJjDf-5Ct tt. */rFPC (7 U^isW/V > h*- h) 

CioT. »>S-r5H^M«rt©^/h?L20^©*y- 5, 6 iC^oT^eBICflSlWlC^ffl^n-S. 

Fmmmzffifeommwfozt. si»/jN?i2ort©*y 50 [0 0 8 9] H^try^s o.4mmtu, *y-H«s, 



t \Z£ o T^«/h?L20rt©* y- HSffil37i^ SftfflSn 
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r-hmmmz^rm o.2mtbit cms, mm® 

(03O22) mm O.amxo.anin tLt-) « 

to 090] at, coufciat^mauo^^ 

10 0 9 1] ftf, ■BKSWj : 5 fe% *W«ttLh 
©^Z X ^ * , " hMn "K»MUM 

io 092] * K . ■etaw.Mt. «o«frr*>x 

j° 0 9 3] jfefc, P^hvx^l9S»*U. Hlfc 
10 0 9 4] ftSO^ftWatfcoTtt. 

*K**mzmi<mwan& ® 7 (a) 

K *&. 07 (b) IC*f±5»C, *-,t- X5 ry> 
10 0 9 5] H8tt, *JW(0«=< MI | M , tatflB1 
J0 0 9 6] £©« m *V-HS«13±fc. *y- 

«»TV»*. *bT. *«16O*4HfL20fctttf«^O± 
■"AWWUWrtO. milUUS*»*ati 
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JWT*». coirrtt, ISSlOiPS tl 0 .3 W mK 

*4LTIi. (ttWI3fc.02~4.87eV) *y 

7x> (tt*W»4.53~4.95eV) , ^DA (tt*Hft 
4.5eV) WlfSfe. 

10 10 1] C5Lftim*flMMriLTtt, 
» ^*«*^»Ctt, 5X10' V/m&T® m %. om ^ 

-twit VTm&mmmznz c t*t^«© 

JO 10 2] Sfe. C5^7Wy^^ >K 

43 SilTtt - L a Be (tt*g|»2.66~2.76eV) B 

25-1. 6 e V) , Y» Os (ftmmtk 2. Oe V) . C a 
O (ttW»1.6M.86eV) . BaS (tt»||»2.05 
eV) . TIN (mmSc2.92eV) . ZrN (fltfffl 
»2.92eV) »amitf6ft S . 
t0 1 0 4] CiLfctt^flwiflttt, SE^LfcV'f^ 

^6ev> mzit^Tftmmscm^^ztm 
so ami,!**. :niis MWlWffioffl 
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Mm&Z&<V$ tWW&£ 2.0eVKTt. 

[0 10 5] £©«£. *V-H«ffi7'f>13?!)t^|gEg 

^^©ts/w&igsicsHStt, y- h«&5-f >ur 
txifii&ii5s«a-rin^©iS/h?L2o*t^SEnTv^ 

a*. fcmeatftlcTt^XrX^-ftVKT&Sii 

Ki6*^atusn^«s5tt*^Hfl:3n^. £©*5*, 

x-f X7*W8e©X? 0->±fc£UStt»/&atiSR 

[o i o si sir. 7*;P7rxy^*>F8Bmfc 
t>x/^*'j>y;*njiv>©T, $sai5-^a>s 

», SBI16 T«S/h?L20Oj£ffifc?¥ifiEUTV^ 

[0107] -eoflstt, fflzm-<om&M\z}$ttztm 
[0 10 8] 0 9tt, »=©susw<&^-r08 

[0 10 9] CCDWTtt. *y-h*«Sl3(D«/h?L20»C 
IStmfclCW^^tfT^XrX^f F©»& 
36SJt^«{CioT^U, *©±®36A&«^ifcffl 
®£LT«^ttffl&45£;|itJ5£LT^.5. 8BI36«, fc/h 
?L20*^LfcgKi8tt-5. JLOWJCS^Ttt, 
-SA©ffi|37 (&®m?7fi?) h««14±l3*j£ 
L>» »^»Wli:7^S=9ABI37±IClMIUfc«R« 
tt©iftfflJ138 (ftSJST^T) £7;V3:^AIBS37£|$ 

[0 110] £©{9|IC&t>Ttt, ffi«JEB»*tpJIBT« 
St^5WI2^-©HiSWlC«t^S6*»CjpA.T, ±E© 
U X h*Xl^ft*ffiJi38©-S|5*t|S,h?L20rtfc«AUfe 

tbTfc, cntt^mttT7tt^^©T{5r©»§fct>^e. 

[on i] sioa. mm<Dmi&ei&7Fit®9 t®m<D 
[0112] ^©fcma. s9©?me36fcs^T, tm 

Sl5©BS3<fcDt>ffiV^ W^.«7 ; e;i/7TX^'1 , -V ; E> 
F©R«#^#46£JgjfcU -€-©±ffl46AS«^»ttl® 
fcU «T»ttl!S55S«J«UT^-5. 010*, fiSJlT 

^•r47tt>jxh^xffl©T;u5-^AK, ssn-c^-r 

48tt7 ^5 A&47± IcttM bfe*ft«[#)©»t?$ S. 
[0 113] C©Wta&oT», x^fir* 

<. SjS*<£a-c;&£. ^©fflj«. saiaigH©^^ 
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[0114] mmmSiQy^mm^mtmi tmmom 
M0, gii3ttS3 tmmomim-v&z. 

[0 115] C©f3|lr*oT«. S^ftttiiK65©«g3fl! 
gg&22©*6B115£v £gg8©E#ft£8LT£©E8 

«5icHtn5^«©ifii&agi5»*^oTK!*sn, 

*>. * V- H«ffil3ty~ h«ffil4t©M©MB|) t a 
tt, 1 /imggTt>ftV>©T&*#, 
<, C©^IC*9Ttt v t9E©#SligWfc*3tj-Stratt 
i0 It 0.3MmitT^5. 

[0 11 6] 012»«^&ai©*SJSJ^'r02t^© 

[ 0 1 17] il©«|fc»?T«. -*V- P.WI13±K:» 
&3n«*ttttifE.- tt. AV-K«ffil3©&/jN?L20T 
©S«i©**gST*V-H«fiiS®a:Wflc^D. RE 

etasR^iinfcR^-rsy- Feai4T©«i«*c±#-r 
uw&*>v>xv>iio\zftmi,x. y-h«ai4©» 

20 /jN?L20»Cifi^a5^©T©* 7- K«M## 

«^t>, «^?l20SaoTS^By^;i"\#ft-r.5J:5 

[0118] ;:©£»> s^m/wi^ir)^ 5 
^sifcwr5«Ti!cm®i3B«. y-h«ffi-F©8&#© 

«^«aB13A (H2#M) cfcDfclZXfcO. 

twp©s*t£<ft*. 

[0 119] si2ic^^T> y-bmmtiiv-vmm 

Fi =V, /di 

T*«i6ftS. r^T, di(BP5v ti)=0.-3 (im, V 

, =100 vt-rst, 

Fi =3.4 XlO'V/cm 

i tt, 3fe»C026TUiWbfcti!e*© ,! ?''f^n^yX^©« 
lllfiSF, ©¥^«T (BPS, «#»tMc£'TSIi#a& 

[0 12 0] ±BB©±5»C«6igSl5*^gB©^l&ffl5© 
40 *.JC#«EbT^5©T?» ^»©«/h?L20*^Sn«:y 

<, BQIBti tot, y-h«ffil4tt, 

015(a) . (b) ©i^fclS^tUT'bA^, ^ 
5014 (a) . (b) ICthTJ: v \z, A=AA4K&f« 

[0121] ±s©«rm, y-hmffi<>:*v-Hmffi 

t©MlSt2 0.3tfm£UTV>*#» v©MSH*-1.0 
50 /imeSIC-r^CtfeBri8T*5. 016©«^S(HliIg66 
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[0 12 3] «T, tt7fc«rj:5K. ^5X««ll± 
to 12 4] *t. BiMarfiat. bbm^ 

JO 12 6] jfct. u^hvx^g^u 011. 

[oi29] coMe, taie^-owfc*f^*v 
[0130] »*. ^ u ^ x ^ DAW6 

^TI^ 75tLr ^' ***** mm-o>mm 

[ 0 l 3 l ] WUHHW* jjbo j. 5 ,,^3 j- fc 
jo l 3 2] HJattWtOSW^^rHui^^ 

[oi3 3] £©*,«, mmzomanz^nv 

[0 13 4] *«. ^ u ^ x *D2*» S 

*«*V-K«ffil3±0^2OTO^»c, TW 



(10) 
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[0 135 ««W«W*±B©J:3tlMW*ct 

J» - »*«»3O^Ml20TO«»±te«A.tf7^7r^ 

[0 13 8] W-fe, t .J^>, *DA** 6 

&** V- H«»3±O«Uh3l20T©«» fe , 

[0 14 1] ^©01-ni. IWBSHoKaii,,,^^^ 
» MTFIMHttHnsftaU «W 9 6tLT 
[0 14 2] ««t»W8*±Bfl)J:5t« W . 4ct 

[0 14 4] i^Lfc*Kl 6 ©^« m * 

£ 5?,^ MMKH ' 

35,! u * y -^^-oi^-/^-> 

V»T**<, «^lC«koT«S«li( D ^ @} , cSoTfett 
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[0 14 5] SB816, #7-F«ffil3$©*m-S»»2K 

htf&m*iw'\ My*m (0«X«Ar#X£fflHfc 
[0 14 6] S&. ±5£Ufc«^4S:Wiett. fed \z$t 

feaaafca^suH-csa. 

[0 14 7] ±i£tfc«^»ffiiIS©ffl^tt. FE 

&<, (bp*, av-KfrSflaflansa^* 

(^'Jy H) K±oT«»U ig*@X»&S£ 

ansa? sfs^aea t ltir o ui-fc»oia»*T 

Clftfctt, ±i£L&FED©S3fcffi/WM;:#a£ft 

»?Ta«aaic«*-r**aaa©B*t>asn 
[0148] sic, Rtusnstfrtt. aattmefca 

n5fc©Tttfc<, BfeBtrofeaafcl/CfeAK 
[0 14 9] 

t<Dm\z&w?z&mm<om$t>n Mm*aT&9> & 

at-r-s^ticko. #©ftufl&*at#-e-&ns.. 
[oi5o] i&T'ftim&mnmzymbts.-oTKzv 

® t iwff fc»*s n**attwfc*t i/-caa # ia \z& 

«r*©*e. »-©aBC3isfotsn"rfc»=©aa 

©a^?i*aoTttflian4«j:5fc^*. 

«. /a*^iftt»:<ffi*»6iftman«©T?, aaaa*©. 

<ft«±C. ttTlklBlloMKMlW. fro. &BB& 

[0 15 1] *6jR!©JPSatl tf m*Sit/hSVifc«>. 
Sr©«ffiW©iB«*VMS<, Sg-©f|ffifc3l2 

ftit&ttrca^saoTKUiattsKtfitFfaBtf 
[o i5 2] ieaa©5t>, «s©»/wiw 

[0153] *fi»a*<i$*anifcB«-ctt, ss-©«a 
©a<Wlfc«rv»«#©"Ftr. aa&ffl*»Bi8iU c©B 
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ft UfcBa«B#B , t> U>X©J: 3fcfW8 tTftmm^ 
©aBSftifSi'Sfcfc*. *©fcn. I8/WL4IoT 
ftlHSnstt^fctt. H-©«S©«/h?Lfci5H»»© 

tt*.fc5»Cfc*. *©I8*, KUttTaBflt-B^tt 

[0ffi©flSUifci&9i] 

[an »-:«>3*aafc**5*^xyW«Boww» 

jo [02] nB?aBB©B?attttB«RB-r/5&tt© 

[03] ^T^xyu^gfi©s8ssiis^^«0t?i& 

[04] w^xyi/^ssao«a«aHT»*. . 
[05] aa^aasaaoa-xyy^w-rk**- 
#BrB50T?s&s. 

[0 6] aa^*maaa«!)a=xyy^*«tnyc» 

#»rB0T<&-5. 

[0 7] a-onaarof^as^-ra^ftmaoifc*: 
a? «»aH0t?»s. 

[08] B=©»*«fcJ:*5VXXKBB©«Bm 

[09] »=©&B«i£,kS7VxxwBB©gBi6 

*8&#»rB0Ti&S. 

[010] SP^*RBfc.fc*5 ! <fXXWBB©»«« 
*J35#»rB0T*.5. 

[0ii] aEo^jgaicts^xx^sfiwaass 

*g&#»rB0T;&3. 

[012] nBTOfflB0B?KttttBeB&-9-**:eD® 

30 ttAaaffnBT»«. 

[0i3] axwx^wge©sei5«{iis^^«0-e» 

[014] aa/WLftA^^AWfcBu&a^wa©* 
#it*;¥B0-c<S!>*. 

[015] aa*7L&«?ftic£UfcB?KUB©tt&B 

*¥B0-e&*. 
[016] aE©*««©a»BK:«t*5 i ^XXl/-fBfi 
©5g?tfc*cS6»»fB0-e» 5. 

[017] as©nffi«fcj:sa^«fflaaig©a-XT- 
[018] aa^tttHBaaca-xryXs^-rjft^a 
[019] aa^maaacBHxyyXs^-ra^a 
[020] 8*©i&«wc±S7 i -i , xXW8B©g6i5tt 

*g?#8rB0T?i&-5. 

[021] a±:©nawfc < t55r-<xxu-fBB©aaas 
[022] aA©*jfi«cj:-5^xXKSfi©Baafi 

50 *8?#frB0T£S. 
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[023] mom&mzz&fjzjuimnmm 

[025] ®?<*7^mu<»mmMfMmm-c$> 
[026] x^vimmzmzR. g. b=«^ 

[027] mms'imam b?&z. 
[028] B^^ffligcD^sffleig^m^sfe^^ 

SH&l!l£iW&t;iHIS71*7i-fc V 
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[038] tevmnnTmmomxmzTiktmm 

O&0T&5. 

[039] H«Cffi©tfel5©^i5rmiKOfi^ies S ^|| 
KSftff0T?ft5. 

[040] HlC^O^C^^fflig©^^^^^^^ 

B50t&<&. 

[04i] mzmamonTmmomzTrstmm 

10 ®0T&5. 
[ft^OSJW] 

i r» i g, ib... mmws. 

2. 11- • -tf^Xgfc 
3 • • • 

13- • • AV-KSffi 

13A. 13B. 13C, 16A, 16B. 36A. 46A • • • ffi? 

mm 

is- • - mm 

20 16, 36- • -fflgj 

19, 99 • • • bYX^ 
20- • .«/J%?L 
22 « • 



[029] ram^fflaiKiao^-xx^^s^ius^gB 

#8rffl0T&.5. 

[030] Hm^ffljfSigc^Xxryy^r^a 
#0rB50-C<&.5. 

[031] mmmmmmm<Dm=^y^^rmm 

#Brffi0T£-5. 

[032] i^«?KffliS»ii©^E3Xxs/^$^t1li:^gB 
^»fiS0-?*S. 

[033] mnu=f- v -f (is^n-^ 
^0 (a) . (b) . (c) «&*IEijB|. n® (d) 
teifc*:¥ig0T&.5 o 

*»S»fBi0T*S o ^7e*T 25. 35, 45. 55. 65, 66, 75, 85, 95, 96 • • • 

[037] PIW»HWi*l|«l6W«f»«i * R, g, B 
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